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Terminal equipment, an accessory and a method of communi- 
cation between terminal equipment and an accessory 

Field 

[0001] The invention relates to communication between terminal 
equipment and an accessory connected to the terminal equipment. 

Background 

[0002] Terminal equipment was originally used only for speech 
transmission. Such terminals were originally standalone devices without any 
accessories. For some time the usage of terminal equipment has widened also 
to other areas. Also the usability and user friendliness has grown important in 
terminal design. One way to increase the usability of terminal equipment is to 
use auxiliary accessories, which are connected to terminal equipment. Such 
accessories, to name a few, include hands-free equipment, computer connec- 
tion and external handset, for example. 

[0003] Advanced accessories may include a processor and/or soft- 
ware and they may require software support from the terminal equipment. This 
presupposes a data connection between the accessory and the terminal 
equipment. 

[0004] There are several known methods to connect accessories to 
terminal equipment. The connection may be a physical connection or it may be 
realized with a cordless connection. Known methods comprise RS232, USB 
(Universal Serial Bus), Bluetooth, Infrared, or different proprietary buses. Ter- 
minal equipment may support many different connection types. 

[0005] In prior art solutions the software support has been hard 
coded in the terminal equipment in the manufacturing phase. The types of ac- 
cessories supported by the terminal equipment have thus been limited and not 
adjustable by the user. 

[0006] With the arrival of sophisticated terminal equipment with 
processors capable of executing different applications it has been possible for 
users to load supporting applications for their accessories into the terminal 
equipment. Thus, the number of accessories the terminal equipment can sup- 
port has increased. However, this solution is also cumbersome in many ways. 

[0007] One software platform used in modern terminal equipment is 
java. Java applications are used in terminal equipment for various purposes. 
For example, they may provide an interface to input/output functions or com- 
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munication features of the terminal equipment. These interfaces may be called 
application program interfaces (API). Different kinds of software may utilize 
these functionalities of the terminal equipment by using these interfaces. Ac- 
cessories connected to the terminal equipment may utilize these interfaces by 
way of associated accessory software uploaded into the terminal equipment. A 
drawback of this solution is that application software must be designed sepa- 
rately for each terminal equipment type. Furthermore, the loading of accessory 
software may be time-consuming especially if the software is large, as may be 
the case with sophisticated accessories. 

Brief description of the invention 

[0008] An object of the invention is to provide an improved solution 
to the communication between an accessory and terminal equipment. An ob- 
ject of the invention is to establish a flexible and versatile solution for acces- 
sory support in terminal equipment. According to an embodiment of the inven- 
tion, there is provided a terminal equipment comprising: a connection interface 
enabling an accessory to be connected to the terminal equipment, an applica- 
tion interface to services offered by the terminal, and a software platform con- 
figured to execute a proxy application providing services offered by the appli- 
cation interface for an accessory software application executed in an acces- 
sory connected to the terminal equipment. 

[0009] According to another embodiment of the invention, there is 
provided a method of communication between terminal equipment and an ac- 
cessory connected to the terminal equipment, the method comprising providing 
in the terminal equipment an application interface for services offered by the 
terminal, executing an accessory software application in the accessory, exe- 
cuting a proxy application in the terminal equipment, the proxy application pro- 
viding the accessory software application with the services offered by the ap- 
plication interface. 

[0010] According to another embodiment of the invention, there is 
provided an accessory for terminal equipment, comprising means for connect- 
ing the accessory to the terminal equipment, means for executing an acces- 
sory software application, configured to communicate with the terminal equip- 
ment via a proxy application executed in the terminal equipment and to utilize 
services offered by the terminal equipment via the proxy application. 

[0011] In this application the term accessory refers to a device, 
which may be either a fixed part of terminal equipment, such as a cover, or a 
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separate device that can be connected to terminal equipment via a wireless or 
a wireline connection. The accessory may be an independently functioning 
external device such as a personal computer, terminal equipment or a house- 
hold device, or a device designed to be operated only with terminal equipment. 
The accessory of the preferred embodiments comprises means for executing 
accessory software and means for communicating with the terminal equipment 
it is connected with. 

[0012] The solution of the invention provides several advantages. 
The solution enables easy accessory implementation, without a need for the 
terminal equipment to support each accessory individually. This enables easy 
support for a wide variety of intelligent accessories for equipment with suitable 
software platform, such as java. 

[0013] Terminal equipment of different types may comprise applica- 
tion program interfaces with support for different functions. For example, high 
end products may have more functions available than low end equipment. 
However, the same accessory can be used with mobiles of different categories 
without a need for modification of required software. 

[0014] The user interface of the accessory may be provided by an 
application interface of the terminal equipment, or the user interface of the ter- 
minal equipment may be provided by the accessory. 

[0015] Thus, terminal equipment does not have to support each ac- 
cessory individually. Terminal equipment according to preferred embodiments 
comprises a software platform providing support for API. In the case of java, a 
java virtual machine is required, and java APIs are required for java usage and 
at least one API is required for bearer that is used for communication between 
the terminal equipment and accessory. The communication medium may be 
realized in different ways. One solution is to use wireless Bluetooth, and in 
some embodiments a wireline or infrared transmission may be used. The soft- 
ware platform may also be implemented in other ways, such as a Symbian op- 
erating system, in which case the proxy application may be realized as a Sym- 
bian application, for example. 

[0016] With the presented solution a high variety of accessories can 
be used with many different terminal equipment models without a need for 
each model to support the special functions of each accessory. There is thus 
no need to hardcode the support of an accessory into the terminal equipment, 
for example. 
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[0017] With the presented solution accessories may easily use the 
services and properties the terminal equipment offers in the API. When an ac- 
cessory is connected to the terminal equipment, it is automatically detected. 
The terminal equipment may obtain the capabilities of the software of the ac- 
cessory. When the terminal equipment finds a proxy application in the acces- 
sory the application is automatically loaded into the terminal equipment. In an 
embodiment the terminal equipment may check if the proxy application is al- 
ready in the terminal equipment memory, and if it is, the terminal equipment 
may check whether the version in the memory is older than the version in the 
accessory, and in which case the newer version is loaded into the terminal 
equipment. 

[0018] The proxy application is started in the terminal equipment. 
The proxy application sets up a connection between the terminal equipment 
and the accessory software applications in the accessory. The proxy applica- 
tion detects the application programming interface of the terminal equipment, 
checks the version and the functions supported by the API, and transmits in- 
formation regarding these properties to the accessory. The proxy application 
enables the accessory software to utilize the services the terminal equipment 
offers via the API functions. 

List of drawings 

[0019] In the following, the invention will be described in greater de- 
tail with reference to the preferred embodiments and the accompanying draw- 
ings, in which 

[0020] Figures 1A to 1C illustrate an embodiment of the invention, 
[0021] Figure 2 illustrates an embodiment of the invention with a 
flowchart, and 

[0022] Figures 3A to 3C illustrate embodiments of the invention. 

Description of embodiments 

[0023] With reference to Figures 1A to 1C and 2, examine an em- 
bodiment of the invention. Figure 1A shows terminal equipment 100 and an 
accessory 102, which can be connected to the terminal equipment 100. The 
terminal equipment 100 comprises a communication interface 104, which en- 
ables the connection of external accessories to the terminal equipment. The 
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interface 104 may be realized in different ways, for example Bluetooth, Infrared 
or other wireless or wireline parallel or serial connection. The interface may 
support several connection methods. The terminal equipment further com- 
prises a memory 106, which may be used for storing data and applications, 
and a smart accessory manager 108, which may be implemented in the soft- 
ware of the terminal equipment. The terminal equipment further comprises a 
software platform 110, such as a java virtual machine, implemented in the 
software of the terminal equipment as well. The software platform, in this ex- 
ample a java virtual machine, provides an application program interface (API) 
112 with different features of the terminal equipment. These features may vary 
depending on the capabilities of the terminal equipment. These features may 
comprise a user interface or communication or processing capabilities of the 
terminal equipment. They are implemented as functions in the API. An applica- 
tion using an API function call may thus utilize a corresponding feature of the 
equipment defined in the function call. 

[0024] The smart accessory manager 108 manages accessories 
connected to the terminal equipment. For example, the manager may auto- 
matically detect an accessory connected to the terminal equipment. The man- 
ager may also control communication between the terminal equipment and an 
accessory. The smart accessory manager comprises an accessory protocol 
defining a bi-directional communication protocol between the terminal equip- 
ment and a connected accessory device. 

[0025] The accessory comprises a communication interface 114, 
which enables the connection of the accessory 102 to the terminal equipment 
100. The interface 114 may be realized in different ways, for example Blue- 
tooth, Infrared or other wireless or wireline parallel or serial connection. The 
interface may also support several different connection methods. The acces- 
sory further comprises a platform 116 to store and execute applications. The 
platform may be implemented with a processor and memory, for example. The 
platform comprises information 118 of the applications supported by the ac- 
cessory. In this example the accessory comprises a proxy application 120 and 
messaging and browsing applications 122, 124. The accessory supports the 
accessory protocol of the smart accessory manager 108. 

[0026] In step 200, the accessory 102 is connected to the terminal 
equipment 100. In step 202 the connecting of the accessory to the terminal 
equipment is detected automatically and the smart accessory manager is acti- 
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vated. The communication between the accessory and the terminal equipment 
may be based on a predefined accessory protocol. According to the protocol, 
the accessory sends in step 202 a predefined message 126 to the terminal 
equipment when it is connected to the terminal equipment. The message com- 
prises information that the accessory is a smart accessory and capable of 
communicating with the terminal equipment. The terminal equipment receives 
the message, detects that the accessory is a smart accessory and activates 
the smart accessory manager. 

[0027] In step 204 the smart accessory manager scans 128 the ac- 
cessory and obtains information about the accessory, especially the software 
stored in the accessory. The smart accessory manager detects a proxy appli- 
cation 120 in the accessory. In this example also the messaging application 
122 and the browsing application 124 are found. However, these applications 
are recognised as accessory software applications not to be loaded into the 
terminal equipment. The proxy application 120 is recognised as a special 
communication application, which is loaded 130 via the smart accessory man- 
ager into the memory 106 of the terminal equipment 100. 

[0028] In step 206 the proxy application 132 is automatically started 
134 and executed as a background application in the java virtual machine 110. 

[0029] The proxy application sets up and controls 208 data transfer 
between the accessory and the terminal equipment. The proxy application de- 
tects the properties of the connection (connection type, bit rate etc) and con- 
trols the communication accordingly. Also, if the connection is a wireless con- 
nection in which case there may be interference present during communica- 
tion, the proxy application may take care of possible retransmissions and/or 
error correction. 

[0030] In step 210 the proxy application 132 queries the properties 
of the application interface 112. The properties of the application interface 112 
comprise information about the functions supported by the interface and the 
version of the interface. The functions supported by the interface indicate the 
resources or services of the terminal equipment that are available for the ac- 
cessory applications. These resources or services may include input/output 
functions or communication features of the terminal equipment, for example. 
The proxy application sends 138 the information to the accessory applications 
in step 212. 
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[0031] The accessory software applications 122, 124 thus obtain in- 
formation about the services provided by the functions available to them. In 
step 214 the proxy application provides 140 the accessory 122, 124 with the 
services offered by the application interface 112. The accessory software ap- 
plications may send function calls to the proxy application, which delivers them 
to the application program interface 112, which in turn sends results of the 
function calls back to the accessory software applications via the proxy appli- 
cation 132. 

[0032] In an embodiment the proxy application may be downloaded 
from the accessory each time when a connection is established between the 
terminal equipment and the accessory. In an alternative solution, the proxy 
application may be downloaded once, executed and then run in the back- 
ground, and stored in a memory and activated when the accessory is re- 
connected next time. It may also be installed in the terminal equipment in the 
production phase. 

[0033] When a proxy application is stored in the terminal equipment 
memory and a respective accessory is connected to the terminal equipment, a 
smart accessory manager may check the version of the proxy application in 
the accessory and download the proxy application from the accessory if the 
version in the accessory is newer than the version in the memory. 

[0034] Figure 3A illustrates an embodiment of the invention. Figure 
3A shows the terminal equipment 100 and an accessory 102 connected to the 
terminal equipment via a Bluetooth connection 300. The actual realisation of 
the connection is not relevant and the use of Bluetooth is merely an example. 

[0035] In the example of Figure 3A both the terminal equipment 100 
and the accessory comprise a java virtual machine. The proxy java application 
132 is interpreted by the terminal equipment java virtual machine. The proxy 
application is executed as a background application. When running of multiple 
concurrent java applications in the terminal equipment is supported, it is possi- 
ble that other java applications 302 may be executed simultaneously in the 
terminal equipment. The other applications may also use API 1 12 for their own 
purposes, such as for the use of a display and a keyboard. Such applications 
can be for example downloaded java games. 

[0036] The terminal equipment 100 comprises a java API for Blue- 
tooth 304, which handles the physical Bluetooth interface 306. The proxy ap- 
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plication sets up and controls data transfer between the accessory and the 
terminal equipment. 

[0037] The accessory java virtual machine executes an accessory 
software application 308. The accessory comprises java API for Bluetooth 310, 
which handles the physical Bluetooth interface 312 of the accessory. The ac- 
cessory may also comprise other java APIs 314 which provide an interface to 
accessory's own resources, which may comprise a display and different in- 
put/output devices, for example. The accessory software application 308 may 
use the APIs 310 and 314. The proxy application acts as an intelligent proxy 
and shares the java application program interface 112 of the terminal equip- 
ment for the accessory software application 308. Thus, for the accessory soft- 
ware application, there is no difference between the use of the accessory's 
own API 314 and the terminal equipment's API 112. The accessory software 
application sees the connections 317 and 319 as similar interfaces and does 
not know that the API 112 is not in the accessory. When running of multiple 
concurrent java applications in the accessory is supported, other java applica- 
tions 302 may also be executed simultaneously in the accessory. The other 
applications may also use API 314 for their own purposes 

[0038] Figure 3B illustrates an embodiment of the invention. Figure 
3B shows the terminal equipment 100 and an accessory 102 connected to the 
terminal equipment via a Bluetooth connection 300. The actual realisation of 
the connection is not relevant and the use of Bluetooth is merely an example. 

[0039] In the example of Figure 3B the terminal equipment 100 
comprises a java virtual machine. The proxy java application 132 is interpreted 
by the terminal equipment java virtual machine. The proxy application is exe- 
cuted as a background application. It is also possible that other java applica- 
tions 302 may be executed simultaneously in the terminal equipment. The 
other applications may also use API 1 12 for their own purposes. 

[0040] The terminal equipment 100 comprises a java API for Blue- 
tooth 304, which handles the physical Bluetooth interface 306. 

[0041] The accessory executes a non-java accessory software ap- 
plication 316. The accessory comprises a physical Bluetooth interface 312 
communicating with the accessory software application 316. The accessory 
may also comprise other APIs 318 which provide an interface for accessory's 
own resources, which may comprise a display and different input/output de- 
vices, for example. The accessory software application 316 is configured to 
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use the non-java API 318 with its own proprietary function calls. The proxy ap- 
plication 132 acts as an intelligent proxy and shares the java application pro- 
gram interface 1 12 of the terminal equipment for the accessory software appli- 
cation 316. The accessory software application 316 is configured to use the 
java API 112 of the terminal equipment via the Bluetooth connection. Thus, the 
accessory software application is configured to use java function calls with the 
terminal equipment's API 112 and non-java function calls with the accessory's 
own API 318. 

[0042] Figure 3C illustrates an embodiment of the invention. Figure 
3C shows the terminal equipment 100 and an accessory 102 connected to the 
terminal equipment via a Bluetooth connection 300. The actual realisation of 
the connection is not relevant and the use of Bluetooth is merely an example. 

[0043] In the example of Figure 3C the terminal equipment 100 
comprises a java virtual machine. The proxy java application 132 is interpreted 
by the terminal equipment java virtual machine. The proxy application is exe- 
cuted as a background application. As before, other java applications 302 may 
also be executed simultaneously in the terminal equipment. 

[0044] The terminal equipment 100 comprises a java API for Blue- 
tooth 304, which handles the physical Bluetooth interface 306. 

[0045] The accessory executes a non-java accessory software ap- 
plication 320. The accessory comprises a physical Bluetooth interface 312 
communicating with the accessory software application 320. The accessory 
may also comprise other APIs 318, which provide an interface for accessory's 
own resources. The accessory software application 320 is configured to use 
the API 318 with its own proprietary function calls. In this embodiment, the ac- 
cessory software application 320 does not support the use of java function 
calls at all. In the terminal equipment, the proxy application 132 acts as an in- 
telligent proxy and a parser. The proxy application uses java API function calls 
in the direction of the API 112, but provides a higher level non-java interface, 
such as a C, C++, for the application 320 executed in the accessory. The proxy 
application 132 uses the Bluetooth API 304 for opening a Bluetooth channel 
for routing the non-java function calls between the proxy 132 and the applica- 
tion 320 located in the accessory. 

[0046] The non-java accessory software application 320 uses 
higher layer non java function calls/libraries provided by the proxy java applica- 
tion located in the terminal equipment. These function calls are executed over 
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the Bluetooth connection. The function of the proxy application 132 in this em- 
bodiment is to act as a java application for the java API direction and non-java 
API for the accessory direction. 

[0047] In an embodiment the proxy application 132 executes sev- 
eral java API function calls from one higher layer function call. For example, 
the function provided by the 132 proxy in the accessory direction could be of 
the form send_a_message(parameters). In the java API direction several lower 
level function calls have to be made to make this action possible. 

[0048] With this kind of proxy function, the application 320 in the ac- 
cessory 102 does not have to support the use of the low level java API inter- 
face 112, but a simple function interface may be used. This simplifies the ap- 
plication development work of the accessory. Also, the number of messages 
sent via the Bluetooth connection may be reduced. 

[0049] Even though the invention is described above with reference 
to an example according to the accompanying drawings, it is clear that the in- 
vention is not restricted thereto but it can be modified in several ways within 
the scope of the appended claims. 
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